Background: Improving the quality of social care through the implementation of setting-wide positive behaviour support (SWPBS) may reduce and prevent challenging behaviour. Method: Twenty-four supported accommodation settings were randomized to experimental or control conditions. Settings in both groups had access to individualized PBS either via the organisation's Behaviour Support Team or from external professionals. Additionally, within the experimental group, social care practice was reviewed and improvement programmes set going. Progress was supported through coaching managers and staff to enhance their performance and draw more effectively on existing resources, and through monthly monitoring over 8-11 months. Quality of support, quality of life and challenging behaviour were measured at baseline and after intervention with challenging behaviour being additionally measured at long-term follow-up 12-18 months later. Results: Following intervention there were significant changes to social care practice and quality of support in the experimental group. Ratings of challenging behaviour declined significantly more in the experimental group and the difference between groups was maintained at follow-up. There was no significant difference between the groups in measurement of quality of life. Staff, family members and professionals evaluated the intervention and its outcomes positively. Conclusions: Some challenging behaviour in social care settings may be prevented by SWPBS that improves the quality of support provided to individuals.
Introduction
Challenging behaviour remains a significant problem in supported accommodation settings for people with intellectual disabilities (cf. Department of Health, 2007) . Almost half of residential services use restrictive responses such as physical intervention (Deveau & McGill, 2009 ). Challenging behaviour is associated with placement breakdown (Phillips & Rose, 2010) removal of individuals to more restrictive, out-of-area settings (Goodman, Nix, & Ritchie, 2006) . Furthermore, it is associated with high rates of injury to care staff (National Task Force on Violence against Social Care Staff, 2001) .
Generally, challenging behaviour is treated as an individual problem requiring intervention by psychologists, psychiatrists or other behaviour support professionals (Royal College of Psychiatrists, British Psychological Society, & Royal College of Speech and Language Therapists, 2007) . But many such professionals now adopt positive behaviour support (PBS) (Carr et al., 2002) , an approach inevitably leading to a focus on the context in which challenging behaviour occurs -" the central independent variable in PBS is systems change" (Carr, 2007, p.4) . Such change is not easily obtained with regular reports of difficulties implementing the proposed treatments both in social care (Ager & O'May 2001) and educational settings (Bambara, Nonnemacher, & Kern, 2009) . The difficult behaviour presented in schools has been recognised as requiring a broader approach, more focused on prevention (Sugai & Horner, 2002) . The development of school wide positive behaviour support in the USA reflects this (Horner et al., 2009 ) but there has been little attention to the potential for a similar approach in social care.
A setting wide approach is consistent with theoretical developments in our understanding of challenging behaviour. Once seen as an almost inevitable concomitant of intellectual disability, it is now regarded as arising from the complex interaction of biological, developmental and environmental factors (Langthorne, McGill, & O'Reilly, 2007) . In particular, it has become clear that certain characteristics of the social environment (such as social deprivation and aversive stimulation) may underpin the motivation of challenging behaviour (McGill, 1999) . Altering such "motivating operations" (Michael, 2007; Simó-Pinatella et al., 2013) then becomes a theoretically viable approach to preventing or reducing the occurrence of challenging behaviour in those at increased biological risk (cf. Emerson & Einfeld, 2011) .
Such an approach would need to focus on improving the quality of social care especially in those areas known (through the development of individualized PBS strategies) to be associated with challenging behaviour. These include, amongst others, opportunities for choice (e.g., Dyer, Dunlap, & Winterling, 1990) , predictable environments (e.g., Flannery & Horner, 1994) , positive social interactions (e.g., Magito-McLaughlin & Carr, 2005) , more independent functioning (e.g., O'Reilly, Cannella, Sigafoos, & Lancioni, 2006) and personalised routines and activities (e.g., Brown, 1991) . Such an approach has been endorsed by the NICE guidelines on challenging behaviour (Murphy, 2017; NICE Guidelines, 2015) in which the term "capable environment" is used to summarise the characteristics of support that may reduce the risk of challenging behaviour. There remains, however, very little evidence of the impact of such an environment. Most intervention trials have been of psychotropic medication with mixed results leading NICE to recommend that medication not be used as a first-line intervention for challenging behaviour. A small number of trials have shown that cognitive behaviour therapy (Vereenooghe & Langdon, 2013) and individualized PBS can be effective (Hassiotis et al., 2009) . There is also evidence that training staff in PBS is associated with reductions in challenging behaviour (MacDonald & McGill, 2013) . However, the impact of improving the quality of social care remains untested.
The current study set out to develop and evaluate an approach to improving the quality of social care in supported accommodation settings, drawing on work on quality improvement (e.g., LaVigna, Willis, Shaull, Abedi, & Sweitzer, 1994) and approaches to changing staff practice in residential settings (e.g., Mansell and Beadle-Brown, 2012) . The primary hypothesis was that intervention would be associated with reductions in challenging behaviour. Secondary hypotheses were that intervention would lead to improved quality of support and a better quality of life. A parallel study, the results of which are reported separately, investigated the outcomes of the intervention for social care staff.
Method

Design
The study was carried out as a pragmatic, cluster randomised, controlled trial (RCT) (Hotopf, 2002) . Intervention was implemented by a small team consisting of the Principal Investigator (PI), one full-time researcher and two part-time researchers. Two researchers implemented the intervention in each setting with one taking the lead and one a support role. Allocation of researchers to settings was geographically driven -the part-time researcher based in the North of England worked with settings in that region and the part-time researcher based in the South of England worked with settings in that region. The full-time researcher was involved in the intervention in all settings, either as lead or support. The PI supervised the intervention process through regular meetings and telephone conferences attended by the three researchers.
Ethical and governance approvals
The study received ethical approval from the Social Care Research Ethics Committee (REC Reference 12/IEC08/0018) including for the participation of persons lacking capacity to consent. Governance applications were made to and agreed by 14 local authorities covering all the settings (control and experimental) that participated. Approval was also gained from the Association of Directors of Adult Social Services. Staff and intellectually disabled participants with capacity to consent received comprehensive, accessible information about the project and provided written consent. Intellectually disabled participants lacking capacity to consent participated (consistent with the Mental Capacity Act) through signed declarations from personal or nominated consultees.
Settings and participants
The study ran from 2012 to 2016 in residential settings for 1-8 adults with intellectual disability. Social care in all settings was
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initially provided by Dimensions, a not-for-profit provider supporting 3500 people with intellectual disabilities and autism in England and Wales. Settings were geographically spread with two clusters in the South and North of England. Dimensions was asked to identify 25-30 settings with an average of 4 adults with intellectual disabilities of whom (on average) two had a recent history of frequent and/or serious challenging behaviour. Additional inclusion criteria were that there were no significant changes planned (such as change of residents/tenants) and that residents/tenants and staff were likely to consent to participate. Thirty settings were identified and all contacted to confirm their meeting inclusion criteria and to begin seeking consent. Over approximately 6 months all settings were visited by researchers and the project discussed with the manager responsible. This led to the final identification of 24 settings where all residents/tenants and the great majority of staff had consented. Non-consenting staff participated in assessment and intervention procedures as part of their employment but did not complete measures or provide data.
Intervention
Researchers, using positive behaviour support principles, sought to improve the quality of practice within experimental group settings using the following intervention process:
1. Managers and assistant managers of each setting attended a 3 h briefing session including presentations by Dimensions' Director of Specialist Development, the PI and the research staff involved in providing the intervention. 2. Two researchers were allocated to each setting as described above. (Allen et al., 2013) and of environments (McGill, Bradshaw, Smyth, Hurman, & Roy, 2014 ) associated with less challenging behaviour. In each of the eight areas researchers identified, in discussion with the PI, the current picture, particular strengths, and areas where there was scope to support change within the setting. A comprehensive review of practice was presented to managers (including the manager's manager where possible).
Having agreed an outline improvement programme and initial actions for all parties, researchers wrote a draft programme in which a small number of outcome standards (supported by several process and monitoring standards) were set out in each of the eight areas (cf. LaVigna et al., 1994) . 4. A number of outcome standards were similar or the same in most/all settings or in at least some settings. All programmes also included standards idiosyncratic to one or two settings. The topics of standards are shown in Table 1 . 5. Researchers returned to the setting as soon as possible after the initial week to present and discuss improvement plans. 6. Over the ensuing 8-11 months researchers engaged in a combination of the following activities tailored to each setting: a. Monthly meetings with manager to review progress against the standards set. Progress was assessed using a traffic lights system with each "green" (standard fully achieved) being worth two points, "amber" (standard partly achieved) one point and "red" (standard not achieved) no points. Documentary evidence was required to score. Points were totalled so that a percentage figure could be calculated for each setting each month. The percentage represented the proportion of standards that had been achieved/partly achieved. Following each monthly meeting, total scores were graphed and sent to the manager so that everyone in the setting could see the progress being made. b. Coaching staff and manager. In many settings staff received support to interact more effectively with the adults living there.
This might, for example, be in the context of supporting participation in activity in ways that enabled engagement in the activity without provoking challenging behaviour. c. Supporting the development of documentation. While all settings had extensive documentation it was not all functional. For example, there were limited activity schedules and staff frequently decided on the day what was going to happen. For some residents/tenants this was problematic since they could not predict or influence what was going to happen. d. Staff and manager training. Where relevant to identified standards, more formal training was arranged. For example, an introductory session on autism was organised for a number of staff groups who supported individual(s) with autism but had little understanding of its influence on their behaviour. e. Utilisation of existing Dimensions resources. Managers were encouraged to draw in support from other parts of the organisation.
This included the organisation's behaviour support team, a coaching resource that enabled managers to receive support with difficult supervision issues and a resource that provided staff training specifically related to active support (Mansell & Beadle-Brown, 2012 ).
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f. Utilisation of local professional resources from outside Dimensions. Managers and staff were encouraged to seek input from local Community Intellectual Disability Teams (CIDTs) and other sources of potential support. For example, a referral was made to gain bereavement support following the death of one of the people who lived in a setting. g. Progress chasing. Researchers played a local leadership role in which they encouraged achievement of the standards using a variety of means. This included encouraging staff or manager to keep following something up or taking on specific tasks themselves. 7. Towards the end of the intervention, researchers reduced their input and sought to transfer outstanding activities to the manager or other Dimensions staff.
During the same period, control group settings received no input from researchers. They were, however, able to access additional input in the same way as before. This included making referrals within (e.g., to the behaviour support team or for coaching 
assistance) and outside Dimensions (e.g., to the local CIDT).
Intervention implementation
Within the experimental group monthly monitoring procedures allowed the collation of data on the standards set. The mean number of standards across settings was 145 (SD = 19.3, Range: 118-180). Table 2 shows the mean numbers of outcome and overall standards set and their achievement in each of the eight areas. Table 2 also shows the extent to which "shared" standards (those described above as having been set in some, most or all settings) were achieved. Standards were achieved at higher rates in certain areas of social care (Activities, Management, Staff, Health) and at lower rates in others (Physical environment, Relationships, Communication, Organisation). The correlation between overall standard and shared standard achievement was 0.85 suggesting that this pattern applied whether the standards were shared or more idiosyncratic. Shared standards did seem to be more likely to be achieved, an average of 83% vs the average of 75% for all standards. Fig. 1 shows the percentage of standards achieved in each setting during the intervention. All settings started at 0% as standards were only included when clearly not achieved at initial assessment. While there was considerable overlap in standards set in different settings, the overall list of standards was idiographic to each setting and the percentage achieved cannot necessarily be meaningfully compared between settings. Overall average percentage achieved (median percentage in last data collection in each setting) was 80.1% (range: 29.7-92.3%). Service 7 was an outlier (see Fig. 1 ). This service was re-provided during the intervention for reasons unconnected with the intervention or challenging behaviour. As a result, the three adults were divided between two other settings supported by different providers. It was not meaningful to collect further data on the achievement of standards that did not necessarily apply to the new settings. While there was considerable variation (59.9-92.3%) in the remaining 10 settings, all made substantial and relatively steady progress towards achieving the standards set. Fig. 1 . Percentage of standards achieved over time in experimental group settings.
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Outcomes and other measures
The primary hypothesised outcome (reduction in challenging behaviour) was measured through the Aberrant Behavior ChecklistCommunity (ABC), a reliable and valid measure of the severity of challenging behaviour (Rojahn, Aman, Matson, & Mayville, 2003) . Baseline questionnaires were completed prior to group allocation by staff who knew each adult well, typically their key worker. Subsequently, 3-6 months after the end of intervention, and 12-18 months after that, the same measure was completed. The secondary hypothesised outcomes (quality of life, and quality of staff support) were evaluated using non-participant observations made as close as possible to the period 4-6 PM in line with previous research (cf. Felce et al., 2000) . Engagement in meaningful activity (as a measure of quality of life) was recorded using momentary time sampling during the 2-h period with observations made, by rotation, of all residents/tenants present. Engagement was defined as in the EMAC-R (Mansell & Beadle-Brown, 2005) . Observers at baseline were research workers, one of whom had extensive experience in using the EMAC-R and provided training to the other. Observers after intervention were current or previous research workers with extensive experience in the use of EMAC-R. At the end of the 2-h period the observer completed the Active Support Measure (ASM) ( Mansell & Elliott, 1996 , revised 2005 which provided ratings of quality of staff support for activity, choice-making and other aspects of social care. Baseline data were gathered prior to randomisation of settings. Three-six months after the end of intervention, the same measures were carried out by observers with no previous involvement in the study and blind to group allocation. Inter-observer agreement was checked by having a second observer present during seven of the baseline and two of the post-intervention observations. Overall agreement about engagement occurred on 88.7% of observations. Exact agreement on ASM category scores was 79% with a weighted kappa of 0.72. Observers provided qualitative comments about each setting including their view on the setting's group membership, and their reasons for this conclusion.
Information on the characteristics of intellectually disabled participants was gathered using a shortened version of the Individual Schedule (IS) (Emerson et al., 1999) incorporating the Short Adaptive Behavior Scale (SABS) (Hatton et al., 2001 ). Questionnaires were completed prior to group allocation by staff who knew each individual well.
Following completion of the intervention, staff in experimental settings, family members of the people supported there and external professionals (e.g. CIDT members) with significant involvement completed one-page questionnaires on their experiences and overall evaluation of the intervention's impact. Questionnaires shared common items, expressed differently for different groups e.g. "Over the last year my relative's health has improved" (family version), "For the people we support the project has improved their health" (staff version), "The project has improved the health of the people supported" (external professional version). Additionally, staff questionnaires included four items relating to their own experiences of the project (e.g., "The project has improved the way I am supported by my manager"). All items were rated on a 5-point scale from "strongly disagree" that the intervention had a positive impact to "strongly agree".
Sample size, randomization and blinding arrangements
In an RCT of the impact of behaviour support on challenging behaviour in individuals living in community settings, Hassiotis et al. (2009) estimated an effect size of 0.8 using the ABC. Effect size in the current study was therefore set at 0.8; with power set at 0.8 and p < 0.05 (one-tailed), 20 participants would be needed in each of the two groups.
Given the nature of the intervention, it would not have been possible to include participants from the same setting in both experimental and control groups. Accordingly, participants were grouped in clusters (where the cluster was the residential setting). With such an arrangement it was necessary to consider the within-cluster correlation. The magnitude of this effect is given by the formula: Deff = 1 + (m-1) × ICC where Deff is the design effect, m is the average number of participants in each cluster and ICC is the intra-cluster correlation coefficient. The latter was estimated from unpublished data on challenging behaviour across 13 settings (clusters) of an adult social care provider collected by the PI as part of a service evaluation to be 0.096. Taking this as 0.1 and assuming an m of 2, the Deff is then 1.1 and 22 participants would be required in each group. On the basis of an average of 2 participants per placement this implied 11 settings per group. Settings were expected to also accommodate a similar number of individuals who did not display challenging behaviour. In total, therefore, the expected required sample was, in both experimental and control groups, 22 people who currently present challenging behaviour together with 22 people who did not currently present challenging behaviour. As noted below, the actual samples obtained approximated these requirements.
The 24 identified residential settings were allocated by the PI to experimental or control group using the computer programme MINIM (Evans, Royston, & Day, Undated) . This method of allocation (minimisation, e.g., Treasure & MacRae, 1998) is particularly suitable for cluster trials containing a relatively small number of clusters since it ensures maximum similarity between groups in respect of variables that might influence outcome (cf. Turk et al., 2010) . MINIM was set up to minimize differences between groups in respect of the following: geography (north vs south of England), number of staff in setting (above or below median), challenging behaviour (above or below median ABC score), number of adults without significant challenging behaviour (none vs one or more) adaptive behaviour (above or below median SABS score) and number of individuals with autism (0 vs 1 or more).
Given the nature of the trial, only limited blinding arrangements were possible. All baseline data were gathered prior to group allocation so both settings and researchers were blind at this stage. All settings were aware, however, at subsequent datapoints, whether they were in the experimental or control group. Gathering of data following intervention was facilitated by researchers aware of group allocation since they had been involved in delivering the intervention. The exception to this was in respect of the collection of non-participant observation and rating data following intervention. Observers had not previously been involved in the study and were blind to group allocation.
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Fig. 2. CONSORT flow diagram.
Analysis
All data analyses were conducted in IBM SPSS version 24. The period between baseline and post-intervention data collection was 12-18 months. During this time there were a number of changes to adult participation affecting data availability (see Fig. 2 ). Consequently, the experimental group was reduced from 11 to 9 settings, and the control group from 13 to 12 settings. Data are presented throughout, and analysis conducted, primarily at the setting level as that was the focus of the intervention and of randomisation. To investigate the degree to which setting level analysis reflected outcomes for individuals, a sensitivity analysis was conducted of changes in the primary outcome measure between baseline and post-intervention. This also allowed the impact of changes in the participants present at each datapoint to be investigated. Inferential analysis involved the comparison of group means in difference scores between baseline and post-intervention. Thus, a "per protocol" approach was used with no data imputation for those lost to follow-up. While an "intention to treat" approach would normally be regarded as the gold standard, the primary focus of this trial was to evaluate intervention efficacy.
Analysis of data at long-term follow-up (only possible for ABC scores) took a similar approach but is presented separately as there was more missing data and the study was originally planned with only baseline and post-intervention data points.
Results
Settings and participants
Eleven settings were allocated to the experimental group and 13 to the control group (see Fig. 2 ). Group composition, in terms of the variables used in allocation, is shown in Table 3 . Group characteristics were compared using independent sample t-tests and, for categorical data, chi-square. None of the differences between groups were significant at p < 0.05, two-tailed.
Demographic information was gathered on all residents/tenants of the 24 residential settings (see Table 4 ).
Outcomes after intervention
Average ABC scores for each setting are shown in Table 5 . Setting average scores reduced in nine of nine experimental settings with the group mean reducing from 39.2 (range: 18.5-61) to 12.5 (range: 4-21). The control group mean reduced from 42.3 (range: 15.7-70) to 34.9 (range: 14-51.7) with seven of twelve settings reducing. The difference across time between groups was significant (t = 2.24, df = 19, p = .04, 2 tailed, Cohen's d = 1.00, 95% CIs −37.20 to −1.29).
Mean percentage ASM scores are also shown in Table 5 . Mean scores increased in seven of nine experimental settings (remained the same in one and baseline data not gathered in the other) with the group mean increasing from 48.0 (range: 35.6-61) to 67.6 (range: 35.6-93.3). The control group mean reduced from 47.7 (range: 30.4-67.4) to 45.5 (range: 17.8-65.5) with five of twelve 
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settings showing an increase. The difference across time between groups was significant (t = 2.88, df = 18, p = .01, 2 tailed, Cohen's d = 1.28, 95% CIs 5.92-37.88).
Mean percentage engagement in meaningful activity increased in experimental settings from 49% to 68.2% and, in control group settings, from 52.5% to 58.9%. The difference across time between groups was not significant (t = 0.75, df = 18, p = .46, 2 tailed, Cohen's d = 0.34, 95% CIs −16.37 to +34.44).
Post-intervention observers identified group membership of 19 of the 21 settings, correctly allocating control group settings in all instances and experimental group settings in seven out of nine instances. Kappa was 0.80. In noting their conclusions, observers made no comments suggesting blinding had been breached. All allocation reasons related to their observations of the quality of social care and/or its outcomes.
Sensitivity analysis of changes in individual ABC scores
ABC scores reduced in 21 of 26 experimental participants with the group mean reducing from 34.5 (range: 3-92) to 11.8 (range: 0-26). The control group mean reduced from 43.2 (range: 0-135) to 36.8 (range: 0-102) with 17 of 38 individuals reducing. The difference across time between groups was non-significant (t = 1.85, df = 62, p = .07, 2 tailed, Cohen's d = 0.49, 95% CIs −33.89 to +1.24).
Post hoc analysis of individual scores suggested that higher ABC scores were recorded in smaller settings in the experimental group at baseline, resulting in higher setting average scores at baseline compared to individual scores since settings were weighted equally however many individuals were supported in each. There was no evidence that change in individual participants across time had affected results -post-intervention data was not collected on four participants, three in the control group (one death, one data collection error, one left setting) and one in the experimental group (one death) -a repeat of the analysis of differences across time produced almost identical results to those in Section 3.2.
Outcomes at long-term follow-up
Setting average ABC scores at follow-up are shown in Table 5 . Mean scores were 18.4 (range: 7.5-32.5) in the experimental group and 39.8 (range: 15-100) in the control group. Averages across the three time points are shown in Fig. 3 . The difference from baseline to follow-up between groups was not significant (t = 1.58, df = 15, p = .13, 2 tailed, Cohen's d = 0.85, 95% CIs −15.67-0.53) though the difference between groups at follow-up remained significant (t = 2.13, df = 15, p = .05, 2 tailed, Cohen's d = 1.13, 95% CIs −42.88-0.01). Table 5 Average setting ABC total, ASM and Engagement percentage scores at baseline, after intervention and at follow-up (ABC only) (missing data in one setting at baseline because of client illness at scheduled observation time, see Fig. 2 re missing data at follow-up). 
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Social validity
Seventy-two staff (from all nine experimental settings) completed a questionnaire. Of the 787 individual ratings made, 68% recorded the intervention as having a positive impact, 25% as making no difference and 7% as not having a positive impact. Smaller numbers of family members (N = 8) and professionals (N = 12) completed questionnaires. 52% of family ratings were positive, 39% neutral and 9% negative. 77% of professional ratings were positive, 23% neutral and 0% negative.
As an additional indication of social validity, four experimental group services received awards.
Discussion
The recent NICE guidance on challenging behaviour (Murphy, 2017) recognised the limitations surrounding previous research on challenging behaviour. In particular, there has been a shortage of research into the effectiveness of intervention employing the most robust designs (such as RCTs). As a result, our knowledge concerning intervention remains somewhat limited. The current study constitutes one of a very few RCTs on non-pharmacological treatment of the challenging behaviour of people with an intellectual disability. Its unique approach to "treatment" emphasised system-wide rather than individually-based intervention.
This approach proved a feasible way of working with most experimental group settings. There were two exceptions. In one setting, the intervention was interrupted by external "turbulence" with changed commissioning arrangements (independent of the research) requiring individuals to move to other settings supported by different care providers. In the other setting, the difficulties were related to the intervention which was, in a sense, a catalyst for change. Initial assessment identified a range of poor practice but its exposure alienated many staff working in the setting so that they withdrew their consent. It proved possible to continue delivering a form of the intervention, albeit under considerable difficulties and without adequate data collection. While implementation across other settings was variable, an average of 80% of the standards set were achieved and the percentage achieved steadily rose across the intervention period. Challenging behaviour (as measured by the primary outcome measure, ABC total scores) reduced by over 2/3rds in the experimental group. This reduction was significantly more than in the control group and constituted a large effect size, albeit sensitivity analysis suggested that the strength of the effect at individual participant level was rather less. Much of the reduction was maintained at follow-up. On the measure of quality of social care, experimental settings improved significantly more than control settings, again a large effect size. Quality of life for service users (as measured by observed engagement in meaningful activity) also improved more in experimental settings but the improvement was not significantly greater than in the control group. The intervention was greeted very positively by staff, families and professionals engaged with experimental settings.
There were a number of limitations to study design and implementation. A pragmatic RCT with usual care control is prone to the criticism that the intervention group received more "attention". With the design used all that can be concluded are the effects of the "attention" received rather than the intervention components that were instrumental in producing these effects (Woods & Russell, 2014) . The earlier description of the intervention reveals the authors' assumptions about its critical components but further research would be necessary to endorse this. Similarly, it remains possible that control group staff suffered from "resentful demoralisation" (Woods & Russell, 2014, p.8) at not being included in the experimental group. However, on some of the measures employed, the control group improved from baseline, tending to argue against this possibility.
No information was collected on what happened in control group settings between baseline and post-intervention. Given their continued access to the organisation's behaviour support team, some are likely to have received significant input with respect to the challenging behaviour of individuals. In retrospect, monitoring the external input they received would have been useful. Attention should also be drawn to the routinely high staff turnover found in social care and its implications for longitudinal research. Inevitably, measures were often completed by different members of staff at different time points, introducing an additional source of variability. Future research might focus more on the use of measures that do not depend directly upon specific staff for their completion such as observation and routinely produced data such as incident reports. However, such measures also have their problems. Observation is costly and may not provide representative data, while incident reports are often of dubious reliability. Fig. 3 . Change in setting average ABC scores from baseline to follow-up and long-term follow-up.
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RCT designs remain relatively unusual in social care and the funding available for the current study did not allow the involvement of independent statisticians, methodologists and health economists that would be regarded as typical in healthcare research. This, inevitably, increases the possibility of bias and means that important variables (such as costs) were not measured. In particular, it should be noted that the same people were involved in both delivering the experimental condition and in the process of collecting and analysing data. As far as possible the risks of bias associated with this were reduced e.g. by employing observers blind to group membership and encouraging staff to return questionnaires in sealed envelopes. Nonetheless, it would clearly have been much better to have had sufficient independent research capacity to avoid such risks more completely.
A number of limitations also arose in the implementation of the study and should receive attention in future research. It would be useful to work with more than one social care provider to help test the generality of findings and to identify the characteristics of provider organisations required to support successful intervention. In the current study, the PI had a long-established relationship with the provider including at senior management level. It seems likely that this kind of relationship and support will enhance outcome but there is as yet no comparison on which to base such a judgement. The intervention was developed by the research team and has not yet been "manualized" in detail. This is clearly an essential step if attempts at replication and component analysis are to take place. In conducting the study it became clear that some aspects of measurement could have been improved. Four issues were identified. Firstly, the data produced through monthly monitoring of standard achievement was of unknown reliability and validity. Secondly, while direct observations are potentially very useful, the amount of time allocated to these in the current study may have been insufficient given the degree of variability that might be expected across relatively short periods. This may explain the failure to find significant differences between experimental and control group settings in engagement in meaningful activity. Thirdly, measurement of resident quality of life was limited and it would be useful to expand the range of measures used, perhaps exploring the use of ASCOT (Netten et al., 2010) . Fourthly, it would be useful to measure the impact of the intervention on use of other services e.g., whether people are less likely to require psychiatric, psychological or other health input.
In summary, the findings of this study are promising and suggest that research on challenging behaviour should continue to investigate intervention in the system of supports surrounding individuals at risk of developing or continuing to display challenging behaviour. This implies that health and social care providers should consider the scope for directing some of their behaviour support resources at systemic, preventative intervention. In the case of Dimensions, they decided, having seen the results of the intervention, to implement a new model of support based on that used in experimental settings (see https://www.Dimensions-uk.org/initiative/ activate/). The promising findings suggest that further studies should be carried out. Ideally, these studies would be larger, involve multiple providers, allow investigation of costs as well as outcomes and contribute to investigation of the factors potentially responsible for positive outcomes.
It might be argued that the findings of this study support a "social model" approach to challenging behaviour. That it is possible to substantially reduce challenging behaviour through interventions that are focussed more on the environmental context than the individual suggests an analogy with the prevention of disability (despite impairment) through the making of reasonable accommodations in the environment and wider society. This is both theoretically important, in extending our understanding of challenging behaviour, and practically important, in indicating steps we can take to its prevention.
